a b s t r a c t
When comprehending concrete words, listeners and readers can activate specific visual information such as the shape of the words' referents. In two experiments we examined whether such information can be activated in an anticipatory fashion. In Experiment 1, listeners' eye movements were tracked while they were listening to sentences that were predictive of a specific critical word (e.g., ''moon'' in ''In 1969 Neil Armstrong was the first man to set foot on the moon''). 500 ms before the acoustic onset of the critical word, participants were shown four-object displays featuring three unrelated distractor objects and a critical object, which was either the target object (e.g., moon), an object with a similar shape (e.g., tomato), or an unrelated control object (e.g., rice). In a time window before shape information from the spoken target word could be retrieved, participants already tended to fixate both the target and the shape competitors more often than they fixated the control objects, indicating that they had anticipatorily activated the shape of the upcoming word's referent. This was confirmed in Experiment 2, which was an ERP experiment without picture displays. Participants listened to the same lead-in sentences as in Experiment 1. The sentence-final words corresponded to the predictable target, the shape competitor, or the unrelated control object (yielding, for instance, ''In 1969 Neil Armstrong was the first man to set foot on the moon/tomato/rice''). N400 amplitude in response to the final words was significantly attenuated in the shape-related compared to the unrelated condition. Taken together, these results suggest that listeners can activate perceptual attributes of objects before they are referred to in an utterance.
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Introduction
In sentence comprehension, readers and listeners often anticipate upcoming information (Altmann & Kamide, 1999; DeLong, Urbach, & Kutas, 2005; Federmeier & Kutas, 1999; van Berkum, Brown, Zwitserlood, Kooijman, & Hagoort, 2005; Wicha, Moreno, & Kutas, 2004) . For instance, when a word is highly predictable, differential event-related brain potential (ERP) effects can be observed when a preceding adjective matches or mismatches with the expected word in grammatical gender (van Berkum et al., 2005; Wicha et al., 2004) or in phonological form (DeLong et al., 2005) . Anticipation plays an important role in current views of sentence comprehension (Altmann & Mirkovic, 2009; Federmeier, 2007; Gibson, 1998; Kamide, 2008; Levy, 2008; Pickering & Garrod, 2007) . Current theories focus on the underlying cognitive processes, with a prominent view being that predictions in comprehension are generated by the language production system (Pickering & Garrod, 2007 ).
An issue that has not received much attention concerns the kinds of information that listeners or readers pre-activate when they anticipate upcoming words. For understanding the mechanisms underlying prediction it is important to determine what listeners and readers do, or do not, predict. So far, studies have focused on functional semantic features or categories. Evidence for the involvement of this kind of information in predictions comes from anticipatory eye movements observed in the visual world paradigm, where participants listen to sentences and look at displays with multiple objects (Cooper, 1974; Tanenhaus, Spivey-Knowlton, Eberhard, & Sedivy, 1995;  for review see Huettig, Rommers, & Meyer, 2011) . For instance, in a seminal study by Altmann and Kamide (1999) , participants heard sentences such as ''The boy will eat the cake'' or ''The boy will move the cake'' while viewing a display featuring several objects of which a cake was the only edible object. The authors found that, 
